Intrinsic vasodilation protects Wistar Kyoto rats from progressive glomerulosclerosis after unilateral nephrectomy.
Genetically determined differences in functional and structural determinants that govern the development of progressive glomerulosclerosis (GS) were studied in aging sham-operated or unilaterally nephrectomized male rats of two strains. Wistar rats showed an increase of proteinuria and GS with age, which was enhanced by unilateral nephrectomy (UN). In contrast, intact and UN Wistar Kyoto rats did not show an increase of proteinuria with age and 7 months after UN, no GS was seen in these rats. Systemic blood pressure was comparable in both strains and was not affected by UN. Functional studies in a separate group of rats 1 month after UN showed an identical increase in glomerular filtration rate in both strains as compared with sham-operated controls. The Wistar rats did not show an effect of UN on renal plasma flow, and consequently, there was an increase in filtration fraction, in contrast to Wistar Kyoto rats, which showed an increase in renal plasma flow with an unchanged filtration fraction. Glomerular volume was increased in both strains at 1 month and 7 months after UN. Mesangial expansion was not observed at 1 month after UN in either strain, which indicates that this is not a decisive factor in the development of GS. These data indicate that the genetically determined susceptibility to the development of GS in these two rat strains may be related to the degree of vasoconstriction, whereas glomerular volume expansion per se does not lead to GS but can well be a consequence of hyperfiltration. These studies are concordant with previous studies that revealed the role of hemodynamics in the pathogenesis of GS irrespective of glomerular expansion.